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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance cleanabiliy and transfer efficiency and to obtain an image not for 
generating a nibbled print by specifying the contact angle of the surface material of an intermediate transfer body 
with water and making the surface material more positive than toner, in a triboelectrification series. 
SOLUTION: In this image forming method adopting the intermediate transfer system of primarily transferring a 
negatively charged toner image formed on an image carrier onto the intermediate transfer body and further, 
secondarily transferring the negatively charged toner image onto a transfer material, the surface material of the 
intermediate transfer body has a contact angle of 70° or more with the water and is more positive than the toner 
in the triboelectrification series. In other words, the intermediate transfer body having the surface whose contact 
angle with the water is >70° , preferably 80-120° is used. Further, for suppressing the generation of local great 
Coulomb's force between the intermediate transfer body and the toner, a triboelectric charge quantity by friction 
with the surface of the intermediate transfer body is set within the range of -40-0u,C/g, preferably -30~0|iC/g, in 
negatively charged toner and 0-40u.C/q, preferably 0-30u,C/g, in positively charged toner. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Image formation equipment with which a contact angle [ as opposed to water in a charge of facing of this 
middle imprint object ] is 70 degrees or more, and a fractional electrification sequence is characterized by being 
positive rather than a toner in image formation equipment of a middle imprint method which imprints primarily a 
negative electrification toner image formed on image support on a middle imprint object, and is further imprinted 
secondarily on imprint material. 

[Claim 2] Image formation equipment according to claim 1 characterized by the amount of frictional electrifications 
of a toner by friction with a middle imprint body surface being -40-0microC/g. 

[Claim 3] Image formation equipment with which a contact angle [ as opposed to water in a charge of facing of this 
"middle imprint object] is 70 degrees or more, arid a frictional electrification sequence is characterized by being 
negative rather than a toner in image formation equipment of a middle imprint method which imprints primarily a 
positive electrification toner image formed on image support on a middle imprint object, and is further imprinted 
secondarily on imprint material. 

[Claim 4] Image formation equipment according to claim 3 characterized by the amount of frictional electrifications 
of a toner by friction with a middle imprint body surface being 0-40microC/g. 

[Claim 5] An image formation method that a contact angle over water of the charge of facing is 70 degrees or more 
as this middle imprint object and a frictional electrification sequence of the charge of facing is characterized by 
using what is positive rather than a toner in an image formation method of a middle imprint method which imprints 
primarily a negative electrification toner image formed on image support on a middle imprint object, and is further 
imprinted secondarily on imprint material. 

[Claim 6] An image formation method according to claim 5 characterized by the amount of frictional electrifications 
of a toner by friction with a middle imprint body surface being -40-0microC/g. 

[Claim 7] An image formation method that a contact angle over water of the charge of facing is 70 degrees or more 
as this middle imprint object, and a frictional electrification sequence of the charge of facing is characterized by 
using what is negative rather than a toner in an image formation method of a middle imprint method which imprints 
primarily a positive electrification toner image formed on image support on a middle imprint object, and is further . 
imprinted secondarily on imprint material. 

[Claim 8] An image formation method according to claim 7 characterized by the amount of frictional electrifications 
of a toner by friction with a middle imprint body surface being 0~40microC/g. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the image formation equipment which used electrophotography methods, such as a 
copying machine, a printer, and facsimile, in detail, this invention makes middle imprint objects, such as a middle 
imprint belt, intervene, and relates to the image formation equipment and the image formation method using the 
middle imprint method accompanied by primary and a secondary imprint stroke. 
[0002] 

[Description of the Prior Art] Generally the full color image is expressed by piling up the three primary colors of 
cyanogen, a Magenta, and yellow at least, and full color image formation equipment has composition which imprints 
two or more color images in piles to one transfer medium. It is divided roughly into the imprint drum method which 
specifically carries out the sequential imprint of the color image at the imprint material fixed to imprint drum lifting, 
and obtains a full color image, and the middle imprint method which imprints a color image primarily one by one on a 
middle imprint object, bundles up the primary transfer picture and is secondarily imprinted to imprint material. If 
these imprint methods are compared, a middle imprint method has paper free nature and an advantageous complete 
copy in respect of possible **. 

[0003] The image formation equipment which used the middle imprint method for below is explained. The outline of 
full color electrophotography equipment in which the middle imprint method was used for dra win g 1 is shown. The 
toner image of the Isshiki eye develops the latent image formed on the photo conductor 13 in the development 
section 4, and it is primarily imprinted in the contact section with the middle imprint object 6 to the middle imprint 
object 6. When full color, this stroke is repeated by three classification by color or 4 colors, and a full color image is 
formed on a middle imprint object. Next, the full color image formed on the middle imprint object is secondarily 
imprinted by package on the imprint material 24, such as paper, in a field 11. Then, the imprint material 24 is 
outputted to drawing 1 as a full color image through the fixing stroke which is not illustrated. Conventionally, the 
SUWI par brush 8 is installed as a means to supply lubricant to a middle imprint object. 

[0004] In such a middle imprint method, in order to obtain sufficient image concentration, the image formed in the 
middle imprint object requires that imprint effectiveness should moreover be imprinted by imprint material at 90% or 
more to homogeneity. However, the toner which should be imprinted essentially remained in part on the middle 
imprint object, and there was a trouble that many abnormality images called the so-called vermin print with which 
the toner does not appear in some images were seen. Although the material which was excellent in the middle 
imprint object material at the mold-release characteristic with toners, such as a fluororesin, was proposed as a 
means to solve this problem, the vermin print was not lost completely. As technology for improving a worm-eaten 
print further, so, to JP,58-187968,A The method of supplying an organic fluorine system compound to a middle 
imprint body surface to JP.2-198476.A The method of adding a wettability control agent into a middle imprint object 
material to JP,2-213881,A The way the method of forming in a middle imprint body surface the protective coat 
which has the lubricity of zinc stearate etc. controls the surface roughness to JP,3-242667,A again, using silicone 
rubber as a middle imprint object material is proposed. In addition to the technology which raises the lubricity of 
these middle imprint body surface, the technology of removing the adhering residual toner mechanically is also 
proposed. For example, the way the method which the way the method of preparing a peripheral-speed difference in 
the contact member of a middle imprint object, and grinding a middle imprint body surface grinds the surface to 
JP,5~307344,A when toner filming occurs in a middle imprint body surface grinds after detecting middle imprint body 
surface granularity to JP,5-313526,A grinds a middle imprint object for every fixed copy number of sheets to JP.5- 
323802.A again is proposed by JP,4-305666,A. However, it is difficult to maintain the image of the image quality 
always stabilized also in repeat use by the method of supplying lubricant to these middle imprint body surface, or 
the method of grinding a middle imprint body surface. Moreover, the timing-control equipment is needed for a 
coater, polishing equipment, and a pan, and equipment is complicated, and it becomes cost high. Moreover, after 
performing corona-electrical-charging processing to the toner image formed on the middle imprint belt and adjusting 
the amount of electrifications of a toner to JP,5-210315,A, it is proposed by imprinting to a transfer paper that 
higher imprint effectiveness is realizable. However, even if it uses such a method, although imprint effectiveness 
increases, a local poor imprint, i.e., a vermin print, is not lost completely. 
[0005] 

[Problem(s) to be Solved by the Invention] In the image formation equipment and the method of using a middle 
imprint method, this invention solved the above-mentioned technical problem, i.e., it excels in the imprint 
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effectiveness from the cleaning nature of a middle imprint object, and a middle imprint object to imprint material, and 
it aims at offering the image formation equipment and the method of obtaining the image which does not generate 
especially a worm-eaten print also in repeat use. 
[0006] 

[Means for Solving the Problem] According to this invention, in an image formation method of a middle imprint 
method which imprints primarily a negative electrification toner image formed on image support on a middle imprint 
object, and is further imprinted secondarily on imprint material, a contact angle [ as opposed to water in a charge of 
facing of this middle imprint object ] is 70 degrees or more, and a frictional electrification sequence offers image 
formation equipment characterized by being positive rather than a toner. Moreover, according to this invention, the 
image-formation equipment which imprints primarily a positive electrification toner image formed on image support 
on a middle imprint object, and is characterized by for a contact angle [ as opposed to water in a material of the 
surface in which a toner image of this middle imprint object is formed ] to are 70 degrees or more in an image- 
formation method of a middle imprint method secondarily imprinted on an imprint material, and for a frictional 
electrification sequence to are negative from a toner further offers. In an image formation method of a middle 
imprint method which imprints primarily a negative electrification toner image formed on image support on a middle 
imprint object, and is furthermore further imprinted secondarily on imprint material according to this invention An 
image formation method which a contact angle over water of the charge of facing is 70 degrees or more as this 
middle imprint object, and is characterized by a frictional electrification sequence of the charge effacing using what 
is positive from a toner is offered. Furthermore, it sets to an image formation method of a middle imprint method 
which according to this invention imprints primarily a positive electrification toner image formed on image support on 
a middle imprint object, and is further imprinted secondarily on imprint material again. An image formation method 
which a contact angle over water of the 70 degrees or more as this middle I im0riht object, and is 

characterized by a frictional electrification sequence of the charge of facing using what is negative from a toner is 
offered. 

[0007] In order for a toner image formed in a middle imprint body surface to be efficiently imprinted by imprint 
material, the mold-release characteristic of a middle imprint body surface and a toner must be excellent. As a factor 
which controls this mold-release characteristic, there are the compatibility of a both material, surface smooth 
nature, etc. It is considerably improvable if a contact angle [ as opposed to water for a middle imprint body surface ] 
is made into 70 degrees or more to this. In this invention, a contact angle over surface water uses a middle imprint 
object which is 80 - 120 degrees preferably 70 degrees or more. Furthermore, it is necessary to also consider 
Coulomb force between a middle imprint object and a toner as a controlling factor of a mold-release characteristic. 
In order to abolish a vermin print especially, it is important to press down generating of strong local Coulomb force 
produced between a middle imprint object which is the cause of generation, and a toner, for this reason — being 
alike — the amount of frictional electrifications by friction with a middle imprint body surface — a case of a 
negative electrification toner -40-0microC/g — on the other hand, in the case of a positive electrification toner, a 
good image is preferably obtained in the range of -30-0microC/g 0-40microC/g and by setting it as the range of 0- 
30microC/g preferably. If the amount of frictional electrifications crosses said specific range, it will be easy to 
generate an abnormality image. 

[0008] Drawing 2 shows an electrification condition in primary [ when using a negative electrification nature toner ], 
and a secondary imprint production process. The toner 22 immediately after the middle imprint object 6 imprinted 
primarily is uniformly charged in negative like drawing 2 (a). However, if SHIEA, such as a pressure and ******, 
starts between a toner and a middle imprint object in a secondary imprint field, the toner 23 to which the frictional 
electrification property of a middle imprint body surface is charged in reversed polarity (positive) on a middle imprint 
body surface like drawing 2 (b) by friction between a toner and a middle imprint object when negative polarity is 
stronger than a toner comes to exist. Although a secondary imprint to the imprint material 24, such as paper, is 
performed when the electric field E of a toner and reversed polarity (positive) are applied to imprint material and a 
toner 22 moves to the imprint material 24 according to the electrostatic force, the toner 23 in which polarity 
reversed and carried out positive electrification does not move to the imprint material 24, but remains on the middle 
imprint object 6. Furthermore, with a toner which carried out positive electrification. Coulomb force acts on the 
toner 22 which is carrying out negative electrification, a poor imprint is caused, the non-imprinted toner 27 remains 
on the middle imprint object 6, and a worm-eaten print is generated ( drawing 2 (c)). By moreover, friction [ in / 
when positive electrification has a middle imprint body surface too stronger than a toner / a secondary imprint 
field ] The amount of electrifications of a toner which is in contact with a middle imprint object becomes excessive, 
and Coulomb force F2 between a toner and a middle imprint object becomes larger than Coulomb force F1 by 
imprint electric field (F2> F1). A poor imprint is caused, the non-imprinted toner 27 remains on the middle imprint 
object 6, and a vermin print is generated ( drawing 2 (d)). 

[0009] Then, like this invention, when using a negative electrification nature toner, and a surface frictional 
electrification sequence uses from a toner a middle imprint object which is positive, if it can prevent that a toner is 
reversed to reversed polarity and lengthens by friction of a middle imprint object and a toner, generation of a vermin 
print can also be controlled. Moreover, if a surface frictional electrification sequence uses from a toner a middle 
imprint object which is negative when using a positive electrification nature toner, a vermin print can be controlled 
similarly. 

[0010] as the amount of frictional electrifications with a middle imprint body surface of a toner — a case of a 
negative electrification nature toner -40-0microC/g -30-0microC/g is preferably good, moreover, a case of a 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web,cgi_ejje 



04/01/06 



3/4 s<— v 



positive electrification nature toner — 0-40microc/g — 0-30microC/g is preferably good. When the amount of 
electrifications is too large, Coulomb force F2 of a middle imprint object and a toner becomes larger than the force 
F1 by imprint electric field, and it becomes easy to cause a worm-eaten print by poor imprint by friction in a 
secondary imprint field ( drawing 2 (d)). Of course, it is possible for until to suppress generating of a worm-eaten 
print to some extent by adjustment of imprint electric field in this case. However, imprint electric field superfluous in 
image concentration becoming inadequate are not needed and desirable. 

[0011] Drawing 3 is equipment used for measurement of the amount of frictional electrifications of a middle imprint 
body surface and a toner. The metal rollers 32 and 33 of 100mm of diameters of a roller which covered the surface 
with the middle imprint object material 31 adjoin so that it may be parallel about a gap of 20 microns. Rollers 32 and 
33 rotate with linear velocity of 100 mm/sec and 105 mm/sec, respectively, and hands of cut differ. 5g is added for 
a toner 30 to the contact field 34 of these rollers 32 and 33, and frictional electrification of the toner is carried out 
by friction with a middle imprint body surface material by making it rotate for 60 seconds. Then, it draws in from the 
suction opening 35 which attracts the toner 30 adhering to the middle imprint body surface material 31 with a 
vacuum pump 36, and the amount of electrifications of a toner is measured by electrometer 37. Moreover, weight of 
a toner at this time is measured and the amount of electrifications per unit weight is computed. 
[0012] 
[Example] 

Melting kneading of the KETCHIEN black 8 weight section was carried out at the example 1 polyethylene- 
terephthalate (PET) 100 weight section, and the seamless belt was produced by extrusion molding and it considered 
as the middle imprint object base material. The spray coating cloth of the following materials was carried out to this 
base material, and the middle imprint body surface layer was formed. In addition, the mixed rate of a material is 
altogether expressed with the weight section below. 

Fluororesin (Lumiflon 200; Asahi Glass Co., Ltd. make) The 100 sections (solid content) 

The curing agent for Lumiflon (Asahi Glass) The 20 sections Carbon black (pudding tex 40; Degussa AG make) The 
six sections A leveling agent (KP321; the Shin-etsu chemistry company make) The one section Toluene The 200 
sections Xylene The contact angle over the water of the surface layer of 200 **** was 80 degrees. The obtained 
middle imprint object material measured the amount of electrifications with the equipment of drawing 3 using the 
negative electrification nature toner. Moreover, the middle imprint object was used for the color copying machine 
(PURITERU 550; Ricoh make ( drawing 1 and the SUWI par brush 8 are not installed)), and the test pattern image 
was outputted. An evaluation result is shown in a table 1. In addition, the cyanogen toner which carried out mixer 
mixing and obtained the hydrophobic silica 0.75 section in the particle fine -particles 100 section which said negative 
electrification nature toner ground and classified what carried out melting kneading of the following mixture, and was 
made into the particle size of about 7 microns was used. Moreover, the silicon resin coat carrier was used for the 
carrier. 

Epoxy resin The 100 sections Copper phthalocyanine The 1.5 sections Salicylic-acid zinc salt derivative The 1.5 

sections [0013] The spray coating cloth of the following materials was carried out to the PET seamless belt base 

material in example 2 example 1, and the middle imprint body surface layer was formed. 

Silicon resin (SR2411; Toray Dow Corning silicone company make) The 100 sections (solid content) 

Carbon black (pudding tex L; Degussa AG make) The five sections Leveling agent (KP321; the Shin-etsu chemistry 

company make) The one section Toluene The contact angle over the water of the surface layer of 300 **** was 75 

degrees. It evaluated like the example 1 using the obtained middle imprint object material, and the result was shown 

in a table 1. 

[0014] The spray coating cloth of the following materials was carried out to the PET seamless belt base material in 
example 3 example 1, and the middle imprint body surface layer was formed. 

Silicon resin (SR2411; Toray Dow Corning silicone company make) The 100 sections (solid content) 
Carbon black (pudding tex L; Degussa AG make) The five sections Leveling agent (KP321; the Shin-etsu chemistry 
company make) The one section Amino silane (SH6020; Toray Dow Corning silicone company make) The three 
sections Toluene The contact angle over the water of the surface layer of 300 **** was 73 degrees. Using the 
obtained middle imprint object material, it was similarly estimated as the example 1 and the result was shown in a 
table 1. 

[0015] The middle imprint object was created like the example 3 except having made the amino silane of example 4 
example 3 into the six sections. The contact angle over the water of this surface layer was 70 degrees. Using the 
middle imprint object material and the negative electrification nature toner which were obtained, it was similarly 
estimated as the example 1 and the result was shown in a table 1. 

[0016] The middle imprint object was created like the example 3 except having made the amino silane of example 5 
example 3 into the ten sections. The contact angle over the water of this surface layer was 70 degrees. Using the 
middle imprint object material and the negative electrification nature toner which were obtained, it was similarly 
estimated as the example 1 and the result was shown in a table 1. 

[0017] a comparison — melting kneading of the KETCHIEN black 7 weight section was carried out, and the seamless 
belt was produced by extrusion molding in the example 1 ethylene tetra-FURORO ethylene alternating 
copolymerization resin (ETFE; tetrafluoroethylene =48mol%) 100 weight section, and it considered as the middle 
imprint object at it. The contact angle over the water of this middle imprint object was 95 degrees. Using the middle 
imprint object material and the negative electrification nature toner which were obtained, it was similarly estimated 
as the example 1 and the result was shown in a table 1. 
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[0018] Melting kneading of the KETCHIEN black 7 weight section was carried out at the example of comparison 2 
polyvinylidene-fluoride (PVdF (KF850; KUREHA)) 100 weight section, and the seamless belt was produced by 
extrusion molding and it considered as the middle imprint object. The contact angle over the water of this middle 
imprint object was 81 degrees. Using the middle imprint object material and the negative electrification nature toner 
which were obtained, it was similarly estimated as the example 1 and the result was shown in a table 1. 
[0019] Melting kneading of the carbon black (Printex XE2; Degussa AG) 8 weight section was carried out at the 
example of comparison 3 polycarbonate (bisphenol A type) 100 section, and the seamless belt was produced by 
extrusion molding and it considered as the middle imprint object. In addition, the contact angle over the water of this 
middle imprint object was 45 degrees. Using the middle imprint object material and the negative electrification 
toner which were obtained, it was similarly estimated as the example 1 and the result was shown in a table 1. 
[0020] 
[A table 1] 
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[0021] Using examples 6-8, example 4 of comparison - 5 positive electrification nature cyanogen toner, the middle 
imprint object was similarly evaluated using examples 1, 2, 3, 4, and 5, and showed the result in a table 2. In addition, 
the cyanogen toner which carried out mixer mixing and obtained the hydrophobic silica 0.75 section in the particle 
fine-particles 100 section which said positive electrification nature toner ground and classified what carried out 
melting kneading of the following mixture, and was made into the particle size of about 7 microns was used. 
Polyester resin The 100 sections Copper phthalocyanine The 1.5 sections Quarternary ammonium salt The 1.0 
sections [0022] The following were added to the surface layer component of example 9 example 1, and also it was 
presupposed that it is the same. 
[0023] 
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[0024] 

[Effect of the Invention] By this invention, it excels in the imprint effectiveness from a middle imprint object to 
imprint material, and a high quality picture without especially a worm-eaten print can be obtained. 
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* N0TICES * BEST AVAILABLE COPY 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is explanatory drawing of the image formation equipment by the middle imprint double imprint method. 
[ Drawing 2] It is explanatory drawing showing the electrification property at the time of an imprint 
[Drawing 3] It is explanatory drawing of the equipment which measures the amount of electrifications of this 
invention. 

[Description of Notations] 

I Live Part 2 Exposure Section 

3 Potential Sensor 4 Development Section 

5 P Sensor 6,Middle Imprint Belt., ... ,. , . 

7 Pec 8 SUUI Par Brush 

9 Drum Cleaning 10 Electric Discharge Lamp 

II Imprint 12 Separation 

22 Negative Electrification Nature Toner 23 Reverse Electrification Toner 

24 Imprint Material 25 Poor Imprint Part 

30 Toner 31 Middle Imprint Object Material 

32 33 Metal roller 34 Toner supply field 

35 Suction Opening 36 Vacuum Pump 

37 Electrometer 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Translation done.] 
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